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Abstract: In the present paper, we construct the traveling wave solutions involving parameters of some nonlinear PDEs in 
mathematical physics; namely the variable coefficients KdV (vcKdV) equation, the modified dispersive water wave 

(MDWW) equations and the symmetrically coupled KdV equations by using a simple method which is called the (^)- 
expansion method, where G = G(Q satisfies the second order linear ordinary differential equation. When the parameters are 
taken special values, the solitary waves are derived from the traveling waves. The traveling wave solutions are expressed by 
hyperbolic, trigonometric and rational functions. This method is more powerful and will be used in further works to establish 
more entirely new solutions for other kinds of nonlinear PDEs arising in mathematical physics. 
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I. Introduction 

In recent years, the exact solutions of nonlinear PDEs have been investigated by many authors ( see for example [1- 
30] ) who are interested in nonlinear physical phenomena. Many effective methods have been presented ,such as inverse 
scattering transform method [1], Bcicklund transformation [2], Darboux transformation [3], Hirota bilinear method [4], vari- 
able separation approach [5], various tanh methods [6-9], homogeneous balance method [10] , similarity reductions method 
[11,12] , the reduction mKdV equation method [13], the tri-function method [14,15], the projective Riccati equation method 
[16], the Weierstrass elliptic function method [17], the Sine- Cosine method [18,19], the Jacobi elliptic function expansion 
[20,21], the complex hyperbolic function method [22], the truncated Painleve expansion [23], the F-expansion method [24], 
the rank analysis method [25] and so on. 

In the present paper, we shall use a simple method which is called the (j)-expansion method [26,27]. This method 
is firstly proposed by the Chinese Mathematicians Wang et al [28] for which the traveling wave solutions of nonlinear equa- 
tions are obtained. The main idea of this method is that the traveling wave solutions of nonlinear equations can be expressed 
by a polynomial in where G = G(Q satisfies the second order linear ordinary differential equation G "(Q + AG '(Q + 
pG(Q = 0, where f = k{x — ct), where A,p,k and c are constants . The degree of this polynomial can be determined by 
considering the homogeneous balance between the highest order derivatives and the nonlinear terms appearing in the given 
nonlinear equations .The coefficients of this polynomial can be obtained by solving a set of algebraic equations resulted from 
the process of using the proposed method. This new method will play an important role in expressing the traveling wave 
solutions for nonlinear evolution equations via the vcKdV equation, the MDWW equations and the symmetrically coupled 
KdV equations in terms of hyperbolic, trigonometric and rational functions. 

II. Description of the expansion method 

Suppose we have the following nonlinear PDE: 

P(u,u t ,u x ,u tt ,u xx ,u xt , ...) = 0, (1) 

Where u = u(x, t) is an unknown function, P is a polynomial in u = u(x, t) and its various partial derivatives in 
which the highest order derivatives and nonlinear terms are involved. In the following we give the main steps of a deforma- 
tion method: 

Setpl. Suppose that 

u(x,t)=u(Q, § = 5fc0- (2) 
The traveling wave variable (2) permits us reducing (1) to an ODE for u = u(Q in the form: 

P(u,u',u",...) = 0, (3) 
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Setp2. Suppose that the solution Eq.(3) can be expressed by a polynomial in (j) as follows: 

i=0 

While G = G(Q satisfies the second order linear differential equation in the form: 

G"©+AG'©+jiG© = 0. (5) 
Where a t (i = 0,1, ... , n), A and are constants to be determined later. 

Setp3. The positive integer " n " can be determined by considering the homogeneous balance between the highest derivative 
term and the nonlinear terms appearing in Eq.(3). Therefore, we can get the value of n in Eq.( 4). 

Setp4. Substituting Eq.( 4) into Eq.( 3) and using Eq.(5), collecting all terms with the same power of (j) together and then 
equating each coefficient of the resulted polynomial to zero, yield a set of algebraic equations for a it X,[i,c and k. 
Setp5. Solving the algebraic equations by use of Maple or Mathematica, we obtain values for a ; , X , n , c and k. 

Setp6. Since the general solutions of Eq. (5) have been well known for us, then substituting the obtained coefficients and the 
general solution of Eq. (5) into Eq. (4), we have the travelling wave solutions of the nonlinear PDE (1). 

III. Applications of the method 

In this section, we apply the (^-expansion method to construct the traveling wave solutions for some nonlinear 
PDEs, namely the vcKdV equation, the MDWW equations and the symmetrically coupled KdV equations which are very 
important nonlinear evolution equations in mathematical physics and have been paid attention by many researchers. 

3.1. Examplel. The cvKdV equation 

We start with the cvKdV equation [29] in the form: 

u t + f(t)uu x +g(t)u xxx =0, (6) 

Where f{t) ^ 0,g(t) 0 are some given functions.This equation is well-known as a model equation describing 
the propagation of weakly-nonlinear weakly-dispersive waves in inhomogeneous media.. Obtaining exact solutions for non- 
linear differential equations have long been one of the central themes of perpetual interest in mathematics and physics. To 
study the travelling wave solutions of Eq. (6), we take the following transformation 

u(x,t)=u©, f = x + ^j g(i)dt, (7) 
Where wthe wave is speed and a is a constant. By using Eq. (7), Eq.(6) is converted into an ODE 

— u + 2uu + u =0, (8) 
Where the functions fit) and git) in Eq.(6) should satisfy the condition 

fit) = 2g(t). (9) 
Integrating Eq.(8) with respect to f once and taking the constant of integration to be zero, we obtain 

-u + u 2 +u =0, (10) 

Suppose that the solution of ODE (10) can be expressed by polynomial in terms of as follows: 



Where a t ii = 0,1, ... ,n) are arbitrary constants, while G(Q satisfies the second order linear ODE (5). Considering 
the homogeneous balance between the highest order derivatives and the nonlinear terms in Eq. (10), we get n = 2. Thus, we 
have 

u© = a 0 + a, (|) + a 2 (|-) , (12) 

Where a 0 , a x and a 2 are constants to be determined later. Substituting Eq.(12) with Eq.(5) into Eq.(10) and collect- 
ing all terms with the same power of (— ). Setting each coefficients of this polynomial to be zero, we have the following 
system of algebraic equations: 
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: — + a 2 + Afia 1 + 2fi 2 a 2 = 0, 

: A 2 a 1 + 2\ia x + — + 2a 0 a ± + 6A^a 2 = 0, 

: 3Aa x + a\ + 4A 2 a 2 + 8/xa 2 + — + 2a 0 a 2 = 0, 

: 2a x + 10Aa 2 + 2a x a 2 = 0, 

i 

: 6a 2 + a| = 0, 

On solving the above algebraic Eqs. (13) By using the Maple or Mathematica, we have 



WhereM = /l 2 -4At. 

Substituting Eq. (14) into Eq.(12) yields 



u© = -6„-6A(|)-6(|), 



Where 
f = 

On solving Eq.( 5), we deduce that 



k-m\ g(t)dt. 
h 



l^_^cosh(iVM^)+Bsinh(iVM^ x 



2 y^sinh^VM^ + Bcosh^VM^)/ 2 
-Asm(^^M^ + Bcos(^^M^\ \ 



B A 
Bt, + A~ 2 



if M < 0, 
if M = 0, 



Where A and B are arbitrary constants and M = A 2 — 4fi. 

On substituting Eq.(17) into Eq.(15), we deduce the following three types of traveling wave solutions: 
Casel. If M > 0 , Then we have the hyperbolic solution 

3M //lcosh(iVM^) + £sinh(iVM^y 
2 yisinh(iVM^) + £cosh(iVM^) 
Case2. If M < 0 , Then we have the trigonometric solution 

^_3M /-4sin(iV=M^) + Bcos(iV^) 
2 \ ^cosQV^M^ + Ssin^APM^) 
Case3. If M = 0 , Then we have the the rational solution 



In particular, if we set B = 0, A & 0, A > 0, fi = 0, in Eq.(18), then we get 

u(Q = - — csch 2 (-^J, 
While, if B * 0,/l > 0 , A 2 > B 2 and fi = 0 , then we deduce that: 
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u©=— sech 2 (-^ + +^ 0 J, (22) 
Where ^ Q = tanh -1 (^).The solutions (21) and (22) represent the solitary wave solutions of Eq. (6). 
3.2. Example 2. The MDWW equation 

In this subsection, we study the MDWW equations [30] in the forms: 

"t = ~\v„ +\iuv) x , (23) 
v t = -u xx -2uu x + 3 -vv x . (24) 

The traveling wave variables below 

u(x, t) = u{Q, v(x, t) = vQO, ? = Hx + cot), (25) 
permit us converting the equations (23) and (24) into ODEs for u(x, t) = u(Q and v[x, t) = v(Q as follows: 

-\kv" + \{uv)' - cou = 0, (26) 



Where k and a> are the wave number and the wave speed, respectively. On integrating Eqs.(26) and (27) with respect to f 
once, yields 

^i-\kv' + \(uv)-a>u = 0, (28) 
3 

k 2 - ku'-u 2 +~v 2 - cov = 0, (29) 
Where k x and k 2 is an integration constants. 

Suppose that the solutions of the ODEs (28) and (29) can be expressed by polynomials in terms of (j) as follows: 

*© = Z *<(!)■ (3i) 

i=0 

Where a^i = 0,1. —,n) and b^i = 0,1, ...,?n) are arbitrary constants, while G{Q satisfies the second order linear 
ODE (5). Considering the homogeneous balance between the highest order derivatives and the nonlinear terms in Eqs.(28) 
and (29), we get n = m = 1. Thus, we have 

u(Q = Oq + a ± (|), Ql *0, (32) 
v(Q = b 0 + b 1 (^), b^O, (33) 

Where ^,^,^0 and b 1 are arbitrary constants to be determined later. Substituting Eqs.(32),(33) with Eq.(5) into 
Eqs.(28) and (29), collecting all terms with the same power of (^j and setting them to zero, we have the following system of 
algebraic equations: 

fG\° a n b n 1 

(-) : aa 0 +—-+-knb 1 + k 1 = 0, 



fG\ aibo 1 dab, 

VG/ 1 2 4 1 2 
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fG\° , 3bl 

Vg) : - a o+kfia 1 +a>b 0 + —+k 2 = 0, 

y— J : kXa x - 2a^a x + u>b x + — ^ = 0, 
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Solving the above algebraic Eqs.(34) by using the Maple or Mathematica, yields 

a 0 = - {Xa t - co), a t = a 1 , b 0 = Xa t -co, b 1 = 2a 1; 

ki = J (a; 2 -Ma 2 ), ki =^{a> 2 -Ma\), k = -2a v 

Substituting Eq.(35) into Eqs.(32) and (33) we obtain 

u(Q=^aa 1 -a>) + a 1 (|), 
v(Q=Aa 1 -n + 2a 1 ( ( ^), , 

where 

f = -2a 1 (x + cot)- 

From Eqs.(17),(36) and (37), we deduce the following three types of traveling wave solutions: 
Casel. If M > 0 , then we have the hyperbolic solution 

/ A cosh (J VM ^) + B sinh (i VM §J 



u(Q = 



\A sinh (J VM ^) + B cosh (J VM ^) 
/ A cosh (i VM ^) + B sinh (i VM §J 
\A sinh (| VM ^) + B cosh VM ^) 
Case2. If M < 0 , then we have the trigonometric solution 

(-A sin fJV^M A + B cos f^V^M ^) 
\ .4 cos (~ aPm + B sin (§aPm 
-4 sin aPm ^) + S cos aPm ^) 
A cos ApM ^) + S sin (^J~M 
Case3. If M = 0 , then we have the rational solution 



In particular if S = 0, .4 ^ 0, A > 0 and = 0, then we deduce from Eqs.(39) and (40) that: 



u©=i[Mcoth(^)-w], 
p(9 = Mcoth^)-<a. 



While, if B * 0 , 4 2 > B 2 , /I > 0 and |U = 0 , then we deduce that: 



u(Q=i[o 1 Atanh(^ + 5 0 )-ft)] 
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i7© = a 1 Atanh(^ + § 0 )-oj, (48) 
Where^ Q = tanh -1 (^). The solutions (45)- (48) represent the solitary wave solutions of Eqs.(23) and (24). 
3.3. Example 3. The symmetrically coupled KdV equations 

In this subsection, we consider the symmetrically coupled KdV equations [31] in the forms: 

u t = u xxx + v xxx + 6uu x + * uv x + 2u x v = 0, (49) 
v t = u xxx + v xxx + 6vv x + * vu x + 2v x U = °- (5°) 

The traveling wave variable (25) permits us converting Eqs.(49) and (50) into the following ODEs: 

-0)u + k 2 (u" + v'") + 6uu' + 4uv' + 2u'v = 0, (51) 
-u>v' + k 2 (u" + v'") + 6vv' + 4vu + 2v'u = 0. (52) 
Considering the homogeneous balance between highest order derivatives and nonlinear terms in Eqs.(5 1) and (52), we have 
u(Q = a 0 + ai (|) + a 2 (|) , a 2 ± 0, (53) 

vQO = b 0 + b 1 (|) + b 2 (^ , b 2 * 0, (54) 

Where a 0 ,a 1 ,a 2 ,b 0 ,b 1 and b 2 are arbitrary constants to be determined later. Substituting Eqs.(53) and (54) with 
Eq.(5) into Eqs.(51) and (52), collecting all terms with the same power of (j) and setting them to zero, we have the follow- 
ing system of algebraic equations: 

- k 2 A 2 [ia x - 2k 2 [i 2 a x + nwa-L - - 6k 2 A^ 2 a 2 - k 2 A 2 nb x - 2k 2 n 2 b x - 4^^ - 6k 2 Afi 2 b 2 = 0, 

— k 2 A 3 a t — Sfc 2 !/^ + Au>a x — bAa^a^ — 6fia 2 — \4k 2 A 2 \ia 2 — 16k 2 fi 2 a 2 + 2fia)a 2 — 12fia 0 a 2 — k 2 A 3 b t — 
8k 2 A V ib x - 4Aa 0 b 1 - biia x b x - 14k 2 A 2 nb 2 - 16k 2 n 2 b 2 - 8na 0 b 2 = 0, 

- lk 2 A 2 a x - Qk 2 ^ + a)^ - - 6Aa\ - 8k 2 A 3 a 2 - S2k 2 A^a 2 + 2Aa>a 2 - 12Aa 0 a 2 - 18/^ a 2 - 
lk 2 A 2 b x - Qk 2 ^ - 4a a b x - bAa x b x - fy/a^ - 8k 2 A 3 b 2 - S2k 2 Anb 2 - 8Aa 0 b 2 - lO/ia^ = 0, 

- Y2k 2 Aa 1 - 6a\ - 38k 2 A 2 a 2 - 40fc 2 /ia 2 + 2a>a 2 - 12a 0 a 2 - 18^ a 2 - 12^aj - 12k 2 Ab x - 6a x b x - 
8Aa 2 b 1 - 38k 2 A 2 b 2 - 40k 2 fib 2 - 8a 0 b 2 - 10/la 1 & 2 - Y2\ia 2 b 2 = 0, 

- 6k 2 a x - S4k 2 Aa 2 - 18^^ - \2Aa\ - bk 2 b x - 8a 2 b x - S4k 2 Ab 2 - lOa^ - 12Aa 2 b 2 = 0, 

- 24fe 2 a 2 - \2a\ - 24k 2 b 2 - 12a 2 ft 2 = 0, 

- k 2 A 2 n ai - 2k 2 ii 2 a 1 - 6k 2 An 2 a 2 - k 2 A 2 nb x - 2k 2 l i 2 b 1 + ^b x - 2^^ - 6k 2 An 2 b 2 = 0, 

- k 2 A 3 a x - 8k 2 A l xa l - 14k 2 A 2 na 2 - 16fc Va 2 - k 2 A 3 b x - 8k 2 A V ib x + Aub x - 2Aa 0 b 1 - - 6^1 - 
\4k 2 A 2 iib 2 - I6k 2 ii 2 b 2 + 2fia)b 2 - 4^a 0 b 2 = 0, 

- lk 2 A 2 a x - 8k 2 n ai - 8k 2 A 3 a 2 - S2k 2 Ana 2 - lk 2 A 2 b x - 8^^ + ub x - 2a^b x - 6Aa x b x - lO/ia^ - 
6Ab 2 - 8k 2 A 3 b 2 - S2k 2 Afib 2 + 2Au>b 2 - Ua 0 b 2 - Sfia^ - 18^^ = 0, 

- 12k 2 Aa x - 38k 2 A 2 a 2 - 40k 2 /Aa 2 - \2k 2 Ab x - 6a x b x - \§Aa 2 b x - 6b\ - 38k 2 A 2 b 2 - 40k 2 fib 2 + 2a)b 2 - 
4a 0 b 2 - 8/1^2 - Y2\ia 2 b 2 - \8Ab x b 2 - Y2\ib\ = 0, 

- 6fe 2 a! - 54fe 2 Aa 2 - bk 2 b x - \Ka 2 b x - S4k 2 Ab 2 - 8 ai b 2 - \2Aa 2 b 2 - \8b x b 2 - \2Ab\ = 0, 

- 24fe 2 a 2 - 24fe 2 fe 2 - 12a 2 fe 2 - Ylb\ = 0. (55) 
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Solving the above algebraic Eqs.(55) by using the Maple or Mathematica, we have 
a)A a) 



A 2 +8/i' 

0) 

= ~A 2 + 8n' 



A 2 + 8/i' 



2A 2 + 16fi' 



Substituting Eq.(56) into Eqs.(53) and (54) yields 



u(Q = 

v(Q = 



ojA 









A 2 + 8/Ag / 


d) 






a 2 + qh\g) 



A{A 2 + 8/i) 



4(A 2 + 8/i) 



following three t; 
: solution 

A cosh (|VM + B sinh (| VM §J 
i4 sinh (| VM ^) + B cosh (| VM ^) 

4 cosh (^VM^) + Bsinh (^VM^) 



From Eqs. (17), (57) and (58), we deduce the following three types of traveling wave solutions: 
Case 1. If M > 0 , Then we have the hyperbolic solution 



\A sinh (| VM + B cosh (| VM ^) 
Case2. If M < 0 , Then we have the trigonometric solution 

/ A cosh (i VM 4) + B sinh (i VM 5) 
4 sinh (i VM 4) + B cosh (i VM 



4(A 2 + 8/i) 



v(!0 = 



A 2 +M 



' 4(A 2 + 8/i) 

Case3. If M = 0 , Then we have the rational solution 
t,\ T / R 

u© 



,4 cosh (jVM^) + Bsinh (jVM^)\ 
^ sinh (2 VM ^) + B cosh VM ^)/ 



" 4(A 2 + 8/t) 



4(A 2 + 8/i) 



A 2 -4( 
L 2 -4 



B^ + k) \ 

— )!■ 

\B^ + k) \ 



In particular if B = 0, j4 0, A > 0 and /i = 0, then we deduce from Eq.(60) and Eq. (61) that: 

U ©= ^CSCh 2 (^), 

v© = ^csch 2 (^), 
while, ifB * 0, /I 2 > B 2 , A > 0 and \i = 0 , then we deduce that: 
u©=-sech 2 (-^ + + ^ 0 ), 

V ©=|sech 2 (^++^ 0 ), 
Where ^ Q = tanh -1 The solutions (66) - (69) represent the solitary wave solutions of Eqs. (49) and (50). 
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IV. Conclusion 

In this work, we have seen that three types of traveling wave solutions in terms of hyperbolic, trigonometric and ra- 
tional functions for the vcKdV equation, the MDWW equations and the symmetrically coupled KdV equations are success- 
fully found out by using the (^-expansion method. From our results obtained in this paper, we conclude that the (j)- 
expansion method is powerful, effective and convenient. The performance of this method is reliable, simple and gives many 
new solutions. The (^-expansion method has more advantages: It is direct and concise. Also, the solutions of the proposed 
nonlinear evolution equations in this paper have many potential applications in physics and engineering. Finally, this method 
provides a powerful mathematical tool to obtain more general exact solutions of a great many nonlinear PDEs in mathemat- 
ical physics. 

References 

[I] M. J. Ablowitz and P. A. Clarkson, Soliton, Nonlinear Evolution Equations and Inverse Scattering, Cambridge University Press, 
Cambridge, 1991. 

[2] C. H. GU Et Al., Soliton Theory and Its Application, Zhejiang Science and Technology Press, Zhejiang, 1990. 
[3] V. B. Matveev and MA. Salle, Darboux Transformation and Soliton, Springer, Berlin, 1991. 
[4] R. Hirota, the Direct Method in Soliton Theory, Cambridge University Press, Cambridge, 2004. 

[5] S.Y. Lou, J.Z. Lu, Special solutions from variable separation approach: Davey-Stewartson equation, J. Phys. A: Math. Gen. 29 
(1996)4209. 

[6] E. J. Parkes and B.R. Duffy, Travelling solitary wave solutions to a compound KdV -Burgers equation, Phys. Lett. A 229 (1997) 
217. 

[7] E. Fan, Extended tanh-function method and its applications to nonlinear equations, Phys. Lett. A 277 (2000) 212. 
[8] Z. Y. Yan, New explicit travelling wave solutions for two new integrable coupled nonlinear evolution equations, Phys. Lett. A 292 
(2001) 100. 

[9] Y. Chen, Y. Zheng, Generalized extended tanh-function method to construct new explicit exact solutions for the approximate equa- 
tions for long water waves, Int. J. Mod. Phys. C 14 (4) (2003) 601. 

[10] M. L. Wang, Application of a homogeneous balance method to exact solutions of nonlinear equations in mathematical physics, 
Phys. Lett. A 216 (1996) 67. 

[II] G. W. Bluman and S. Kumei, Symmetries and Differential Equations, Springer -Verlag, New York, 1989. 
[12] P. J. Olver, Applications of Lie Groups to Differential Equations, Springer -Verlag, New York, 1986. 

[13] Z. Y. Yan, A reduction mKdV method with symbolic computation to constract new doubly- periodic solutions for nonlinear wave 

equations, Int. J. Mod. Phys. C, 14 (2003) 661. 
[14] Z. Y. Yan, The new tri-function method to multiple exact solutions of nonlinear wave equations, Physica Scripta, 78 (2008) 035001 . 
[15] Z. Y. Yan, Periodic, solitary and rational wave solutions of the 3D extended quantum Zakharov- Kuznetsov equation in dense 

quantum plasmas, Physics Letters A, 373 (2009) 2432. 
[16] D. C. Lu and B. J. Hong, New exact solutions for the (2+1) -dimensional Generalized Broer-Kaup system, Appl. Math. Comput, 

199(2008)572. 

[17] A. V. Porubov, Periodical solution to the nonlinear dissipative equation for surface waves in a convecting liquid, Phys. Lett. A, 221 
(1996) 391. 

[18] M. Wazwaz, The tanh and sine- cosine method for compact and noncompact solutions of nonlinear Klein Gordon equation, Appl. 
Math. Comput, 167 (2005)1179. 

[19] Z. Y. Yan and H. Q. Zhang, New explicit solitary wave solutions and periodic wave solutions for Whitham-Broer-Kaup equation in 

shallow water, Phys. Lett. A, 285 (2001) 355. 
[20] D. C. Lu, Jacobi elliptic functions solutions for two variant Boussinesq equations, Chaos, Solitons and Fractals, 24 (2005) 1373. 
[21] Z. Y. Yan, Abundant families of Jacobi elliptic functions of the (2+1) dimensional integrable Davey- Stawartson-type equation via a 

new method, Chaos, Solitons and Fractals, 18 (2003) 299. 
[22] C. L. Bai and H. Zhao, Generalized method to construct the solitonic solutions to (3+1)- dimensional nonlinear equation, Phys. Lett. 

A, 354 (2006) 428. 

[23] F. Cariello and M. Tabor, Similarity reductions from extended Painleve expansions for nonintegrable evolution equations, Physica 
D, 53 (1991)59. 

[24] M. Wang and X. Li, Extended F-expansion and periodic wave solutions for the generalized Zakharov equations, Phys. Lett. A, 343 
(2005)48. 

[25] X. Feng, Exploratory approach to explicit solution of nonlinear evolution equations, Int. J. Theor. Phys, 39 (2000) 222. 
[26] E. M. E. Zayed and K.A.Gepreel, The ^-expansion method for finding traveling wave solutions of nonlinear PDEs in mathe- 
matical physics, J. Math. Phys., 50 (2009) 013502. 
[27] A. Bekir, Application of the ( |r ) _ expansion method for nonlinear evolution equations, Phys. Lett A, 372 (2008) 3400. 

[28] M. Wang, X. Li and J.Zhang, The( | ) -expansion method and traveling wave solutions of nonlinear evolution equations in mathe- 
matical physics, Phys. Lett A, 372 (2008) 417. 

[29] GA. El and R. H. J. Grimshaw, Generation of undular bores in the shelves of slowly- varying solitary waves, Chaos, 12 (2002)1015. 

[30] M. Alabdullatif and H. A. Abdusalam, New exact travelling wave solutions for some famous nonlinear partial differential equations 
using the improved tanh-function method, Int. J. Comput. Math,83 (2006)741. 

[3 1] J. P. Wang, A List of 1+1 D II rgable Equations and Their Properties, J .Nonlinear Mathemtical Physics,9 (2002)228. 



www.iimer.com 



376 I Page 



